A distinguishing feature among households is whether adult members work or not, since the employment status affects a household's available time for home activities. Using a survey method in two countries, Belgium and Germany, we provide household incomes that retain the level of well-being across different family types, distinguished by family size and employment status of adults. Our tests support that specialization in home production and childcare-time costs are important determinants of household well-being. Estimates of child costs relative to an adult are higher for households that are time-constrained (all adults in the household work), and also higher for poorer households.
Introduction
Since the seminal contribution of Becker (1965) on the economics of household production, time spent for producing "commodities at home" has received remarkable attention. Many studies suggest treatments of the time input in household production functions in order to address questions about labor supply, marriage decisions, inequality, social security or population aging.
Applied studies using econometric or calibration approaches to issues that involve home production rely upon information from consumer-expenditure, labor-supply, or time-use surveys. However, numerous unobservable factors driving home production choices make it difficult to elicit unambiguous conclusions about preference and home-production primitives from the currently available databases through simple consumer-behavior and rationality principles. So, applied scholars are obliged to make explicit assumptions, for example, on the behavior of household members, or on the structure of utility and production functions.
Both the qualitative and, especially, the quantitative properties of the ex-post orderings of household well-being due to household choices in applied models, are often sensitive to prior assumptions. Especially for multi-person families, there is no consensus on which assumptions to use. In this case, additional assumptions are needed for an intra-household allocation mechanism.
1 Developing ways to obtain direct empirical estimates of household incomes that preserve the level of well-being across different family types, distinguished by family size and employment status of adults, can provide key information for evaluating the appropriateness of candidate assumptions in applied research of home economics, since the employment status affects a household's available time for home activities. We provide such estimates through a survey approach, and test implications of core assumptions behind the mechanics of home production and intra-household allocations of time and other goods.
In our survey we ask questions as: "which family-income level can make a household with one employed and one unemployed adult with two children achieve the same well-being as a household with an unemployed single childless adult and a monthly family income of $1,000, according to your opinion? What income do you suggest if in the previous question both adults were unemployed? And what if both adults were employed?" The answers to these questions are direct assessments of "equivalent incomes:" incomes that make the well-being of households with different demographic composition and employment patterns equal. The information contained in equivalent incomes enables us to study the role of different time constraints for household production or leisure activities for welfare comparisons. The pattern of such a profile of equivalent incomes may also depend on the underlying level of well-being. In our survey, we identify and fix three different levels of well-being, by providing each of our subjects with three specific income levels, "reference incomes," for an unemployed single childless adult (our "reference household type").
Using this survey method, we collect data from Belgium and Germany. Our database is essentially non-parametric, with the sole exception that we pre-specify a set of hypothetical household types and reference incomes that are related to the bottom-, middle-, and upper quintile of the personal-income distribution of single adults in these two countries. For this reason, the equivalent incomes that we obtain can provide information about interhousehold orderings of well-being stemming from actual consumer-expenditure and timeallocation choices by households, at least in the way these are perceived by our respondents.
Thus, the implications of a wide range of consumer-behavior models can be re-examined after adding the information we provide.
If individuals simply value leisure and consume only final market goods, the stated equivalent incomes for family types with more employed members should be higher. This could be a plain compensation in terms of final goods for the loss of leisure time or for the disutility of effort. If, in addition, time is an input to household production, then more time spent in the market has more complex implications for well-being. Individuals might need to "outsource," i.e. to buy final goods as substitutes for goods that they could have produced at home, or they might need to reduce leisure.
The decision whether to buy a final good in the market or to produce a substitute good at home, depends on several unobservable factors. Apart from the preferences over the final good itself, important are also the preferences over the type of activity, the preferences over the effort involved, the efficiency of the household production activity and effort, that may also depend on the existing stock of durable household equipment, the possibility to produce some different goods at the same time (joint production), among others.
For example, the only observables behind the decision of a single childless adult to cook or to dine in a restaurant are the prices of meals at restaurants, the prices of food ingredients and cooking equipment, the personal income and maybe some other socioeconomic variables (such as gender, age, occupational status or education). Simple arguments of revealed preference based on this limited set of observables, without strong assumptions on several important unobservable primitives of home production, such as the nature of a home-production function, are unable to explain the choices.
The involvement of non-market time constraints into household well-being is further difficult to evaluate in multi-person households. Apart from the fact that there is sharing potential for final consumption goods (joint consumption), there is also a sharing potential for the consumption of home-production activities. For example, two adults might enjoy cooking together more. More importantly, the time input in home production can be an input to two activities, for example one can cook and take care of children at the same time (joint production). Or, it might take about the same time to cook for four people as it would take to cook for two (economies of scale).
Since Becker's (1965) work, the literature is full of such examples, and also very rich in proposed household allocation mechanisms and models. An important breakthrough has been made since the introduction and utilization of time-use survey data. Time-use surveys provide information about the chosen allocation of time, which is a significant extension to the information set available to researchers of home economics. In recent work by Gronau and Hamermesh (2001) and (2003), some cross-country empirical regularities about time allocations are striking. First, childcare is an important part of the time budget and this activity is rather time-intensive. Second, more educated (and richer) households work less at home and their home production activities are more goods-intensive than these of the less educated (poorer).
Such empirical facts have motivated scholars to follow specific modeling directions and to rethink their assumptions about the intra-household time allocation mechanisms. In particular, Apps and Rees (2002) have used a model where adults engage into a type of within-household Ricardian trade and specialization according to comparative advantage in order to re-evaluate the costs of children when childcare is included. They utilize information from both time-use survey data and consumer expenditures. Our findings support the direction of some of their assumptions on the intra-household time allocation mechanism.
Tests using our data support that, (i) specialization in home/market activities is a plausi-ble time allocation mechanism in two-adult households, (ii) childcare influences significantly the overall household level of well-being, and (iii) richer households have an advantage in dealing with decreases in their non-market time endowment. Consistently with these three observations, our estimates of child costs relative to an adult are higher for households that are time-constrained (all adults in the household work), and also higher for poorer households. Our results can also serve as a step for improving both econometric approaches as this of Apps and Rees (2002) and for calibration approaches to models studying the economics of different family types, as these of Aiyagari, Greenwood and Güner (2000) and Greenwood, Güner and Knowles (2000) on marriage decisions, and Greenwood, Seshadri and Yorukoglu (2005) on female labor supply.
In Section 2 we explain our method and samples. In Section 3 we provide the averages of equivalent incomes and we discuss their direct implications. In Section 4 we analyze specific hypotheses and empirical facts from time survey data in the literature about home production and intra-household time allocations and examine whether our results are consistent with these hypotheses. In Section 5 we provide our estimates for children costs relative to an adult and we compare them with these of Apps and Rees (2002) . In Section 6 we suggest extensions and we conclude with Section 7.
Survey structure and samples
Our survey consists of three sections, all appearing in the appendix. In the first section we give information to the respondents about the topic in question and we explain the task they must perform. In the second section we ask our respondents to state some of their personal characteristics that could possibly influence their judgements about the role of the household time allocations for well-being.
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The third section contains the core questions of our survey. We provide our subjects with a table of 20 entries, each corresponding to a family type distinguished according to three dimensions, namely, (i) the number of adults, (ii) the number of children in the household, and, (iii) the employment status of adults. Moving downwards within each column of the table, we increase the number of children (from zero to three children). Moving within rows from left to right, we increase the number of adults, from one to two adults, and we also vary the employment status of these adults between unemployed and full-time employed.
Denoting an unemployed adult by "U" and an employed adult by "E," the sequence from left to right is, U, E, UU, EU, EE. Each child is denoted by "C," so, EUCCC is a household with two adults, one employed and one unemployed, and three children. We tell our respondents to consider that adults are individuals of age 35 to 55, and that children are of age 7 to 11.
In the first entry of the table we provide the after-tax monthly income of a reference household, an unemployed single childless adult. All the remaining 19 entries are empty, and our subjects are asked to fill them in with after-tax monthly family incomes that bring all households to the same level of well-being as this of the reference household. We provide our subjects with two more tables of the same structure, with the sole difference that the reference income of the reference household is different. The three levels are defined as follows: the lowest reference income is the absolute poverty line (defined by the socialsecurity benefit for single-childless adults in both Belgium and Germany, about 500 Euros) and we add increments of three poverty lines for each next income category (that defines a level of well-being). Our selection of reference-income increments matches approximately the bottom-, middle-, and top income-distribution quintile in both countries. Table 1 presents a breakdown of the sample statistics for both countries.
The gender distribution of Germany is biased towards having more male respondents.
In both countries, most respondents come from the age bracket of 20-40 years old and they are highly educated. These biases might be explained by the structure of internet users.
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In a previous paper with similar welfare-evaluation questions (see Koulovatianos, Schröder and Schmidt (2005) ), we have found no compelling evidence that personal characteristics or the survey medium (written vs. internet) bias the resulting estimates of equivalent incomes.
Therefore, possible sampling biases are not expected to be a burden in eliciting credible information about the inter-household comparisons of well-being. Koulovatianos, Schröder and Schmidt (2005) for evidence that even the levels of well-being of respondents do not influence significantly their evaluations of income needs of hypothetical households with welfare different from this of the respondents. This finding also supports that the use of a "small" sample of respondents is not a burden for estimating equivalent incomes. A "small" sample of respondents that provide reliable information about many hypothetical households is able to generate a large number of observations that is appropriate for statistical inference.
Equivalent-income profiles
8 is a plausible result, consistent with predictions by any documented theory of the value of time, at least to our knowledge.
A set of comparisons and tests can reveal some sources of responsiveness of the stated time compensations. Table 3 shows the change in equivalent incomes varying the time endowment of hypothetical households by changing the employment status of one adult in each case. So, the first four columns of Table 3 state the difference in equivalent incomes in single-adult households when the adult moves, exogenously, from the condition of being unemployed to this of being employed. Moving from left to right, each column adds one child in the household. The following group of four columns shows the compensations for households with two adults of types UU and EU, i.e. when the number of employees in the household raises from zero to one employee. Finally, the last four columns present compensations for switching from household types with adults EU to EE, namely, the case of shifting from a "traditional household" of one employee to a "non-traditional household" with both adults employed.
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All welfare-preserving compensations appearing in Table 3 are statistically significant differences of the relevant averages stated in Table 2 . 7 All these numbers contain important information about reservation wages or about determinants behind early-retirement decisions. We remind that in both Belgium and Germany, the total monthly social-security benefit for unemployed single childless adults was about 500 Euros in the years we conducted our survey, which is also interpreted as the German poverty line. Our lowest reference in- 6 We borrow the terms "traditional" and "non-traditional" household from Apps and Rees (2002) . We do not present the comparison of household types with two adults being EE and UU, as these do not add more insights to the observations that we make below. Moreover, these comparisons can be obtained directly from Table 3 . 7 As each respondent provides subjective evaluations for all types of households and income levels, all values are reported by the same group of individuals. Since these equivalent incomes are not independent, we have performed pairwise t-tests of difference of means. All compensations stated in Table 3 (the numbers outside the brackets), are significantly different from zero at the 99% confidence level and these t-tests are not reported in Table 3 , but they can be provided by the authors upon request.
come is also 500 Euros, so the average stated compensation for the single-childless adult for the living standard at the poverty line implies that the monthly reservation wage in Belgium is about 803 Euros. In Germany, with a similar logic, the reservation wage should be about 903 Euros.
With respect to early retirement decisions, our estimates in Table 3 can be closely linked with threshold wage and pension differentials that drive certain labor groups from particular family types out of the labor market. This subject, the threshold differential of wage-pension income flows for retirement decisions has received a lot of attention, especially in Europe, in light of the trends in the skill premium since the beginning of the 1990's. In particular, the reported upwards trend in the skill premium and, in many cases the drop in the absolute wage of the low-skill workers, has been considered to be the key explanation to an increase in the early-retirement decisions trend in both Europe and in the US. 8 Yet, it is difficult to obtain estimates of the threshold differential of wage-pension income flows for retirement decisions. So, our study may shed some light on this matter.
Using our survey to test hypotheses motivated by time-use survey data
Several scholars have studied the role of time in home production by combining consumption expenditure data with data from time-use surveys. Time-use questionnaires elicit the time allocation of respondents among market and non-market activities. 9 They reveal the nature of non-market activities and also allow to understand the linkage of activity types with observed demands for specific market goods. 10 Gronau and Hamermesh (2001) Bloch (1973) and Gronau (1976) , while a book summarizing recent results on time use is Hamermesh and Pfann (2005) . 10 See, for example, Gronau and Hamermesh (2003) for a very comprehensive study in Israel and the US, and especially Table 1 and the Appendix, where the authors suggest explicit connections between activities use data across six countries and provide several facts about time use and activity diversity across educational levels. 11 To the extent that such facts are consistent across countries, the theory of home production choices is called for comprehensive explanations.
Time-use data add important features of home production activities that are unobserved in consumer-expenditure and labor surveys. Yet, although time-use data enrich the dimensions of information input in applied models, available information is still inadequate to specify irrefutable assumptions that are necessary for modeling consumer, home-production, and labor-supply choices. However, combined with our results, assumptions and models can be double-checked. In this section we present tests revealing that our database is consistent with several plausible assumptions made in the literature, or transparent from the descriptive statistics of time-use surveys. Three of the working hypotheses that are stressed in studies motivated by time-use surveys, are consistent with our results. In particular, our results support that, (a) household setups that yield a Ricardian-trade specialization type of equilibrium between the two adults are rather plausible, (b) childcare is an important household activity with strong implications for inter-household comparisons of well-being, and (c) richer households can substitute more easily home-produced goods with market final goods, and/or, their home production time and effort must be more efficient compared to the poor. We explain each of these points in the subsections below.
Specialization in the household
The 'neoclassical' approach to multi-person household consumer/labor supply theory has been based on the idea that even multi-person households have a single objective. There has been a significant and early literature departing from the 'neoclassical' approach and and demanded market goods. 11 Another recent study providing similar observations from three countries is Ichino and Galdeano (2005) .
studying the possibilities of bargaining or exchange of incomes for market goods and time between adults in the household. One can distinguish two main strands of literature.
In the first strand, originated by Manser and Brown (1980) and McElroy and Horney (1981) , and receiving a comprehensive theoretical treatment by Chiappori (1988) and Browning and Chiappori (1998) , the Nash-bargaining aspect of collective-decision households has been set. Specialization results from non-cooperative games between adults in the household. This strand of literature is thoroughly examined at a very general theoretical and methodological level. Chiappori (1988) and Browning and Chiappori (1998) point out that the assumption of efficiency of collective decisions guarantees that models giving parametric structure to estimations based on goods quantities, work time, and price data, can be rationalized by the data, in the sense that revealed preferences are consistent with feasibility of collective choices. A distinct feature of this literature is that it has not been extended to include any household production.
The second strand of literature, parallely developed, extends the collective approach to household production. It suggests a within-household Ricardian-trade type of homeproduction model, where adults specialize in market and non-market production activities according to comparative advantage. This literature was originated by Apps (1981 Apps ( , 1982 , Apps and Jones (1986) and continued in a number of applications by Apps and Rees (1988 , 1996 , 1997 , 1999 . In all these papers, the working hypothesis is that there can be gains from trade of home-production inputs between the two adults. Apps (2002) , surveys this work, stating explicitly that a number of assumptions are needed in order that the model specification be tractable, especially for the sharing rules and the household production functions. Apps (2002, p. 28-29) emphasizes that time-use survey data have expanded the information of household production unobsevables (at least, they provide the input decisions and the range of home-production activities), and helped to test for the plausibility of some
assumptions. Yet, she states that a considerable set of assumptions, with a questionmark on their testability, is still unavoidable. A main reason is that home-production outputs are unobservable, or, at least, difficult to measure. Is our database appropriate to help?
It is plausible to think that EU family types posses possibilities to trade activity types and time within the household, so that they can benefit from specialization. In other words, the welfare-retaining compensations for switching exogenously from UU to EU should be small, given that the unemployed adult can specialize in carrying out the biggest load of home-production activities. On the contrary, such a specialization advantage will be lost when switching from EU to EE, because of the extreme narrowing in the ability to produce at home. Therefore, compensations for such a change in the employment status should be high. Of course, the latter reasoning holds for switching from U to E types of households.
In Table 4 , we present comparisons of time-loss compensations for cases where family types switch to a setting where there can be specialization (from UU to EU) with compensations for cases where family types switch to settings where they cannot specialize (from EU to EE and from U to E). If specialization is important, then compensations for switching to a setting where there cannot be specialization, should be higher than in cases of switching to settings where specialization is possible.
In the first column of Table 4 , we present differences of time-loss compensations for childless adult households taken from Table 3 . For example, in the first column of Table   4 , for the reference income of 2000 Euros for Belgium, the number 138.39 is the difference between 609.80 from the entry of the column "n C = 0" of the category "EE-EU" in Table 3 for Belgium (y r = 2000), and 471.41, from the corresponding entry in the category "EU-UU"
of Table 3 . Underneath each entry of Table 4 , we provide, in brackets, the p-value of pairwise 13 t-tests of differences of means.
All differences in the first column of Table 4 are both positive and significant at the 5% level, indicating that time loss compensations are higher when the specialization ability of the household worsens (switching from from UU to EU retains the ability to specialize, but this is not true when switching from EU to EE). On the contrary, the second column of Table 4 , compares time-loss compensations for switching to cases without an ability to specialize (i.e.
a comparison of the case of switching from U to E and EU to EE). Except from the highest reference income for Germany, all these differences are insignificant, supporting that our respondents take into account the effects of specialization. Our conclusions are reconfirmed by the comparisons of the third column of Table 4 , (the comparison between switching from U to E and from UU to EU). 
The importance of childcare
In Gronau and Hamermesh (2003 - Tables 2a and 2b ), it is transparent that time devoted to childcare is an important part of the population-wide home-time allocation, in all six countries they study. Similar, but even stronger, is the message from the more detailed work on United States and Israel by Gronau and Hamermesh (2001) who link up types of activities with activity-specific market-good expenditures. They come up with goods/time intensities for each activity, in a similar fashion to observing realized capital/labor ratios across production activities. Besides sleep, in both US and Israeli databases, childcare is the second time-intensive activity after "leisure" (see Gronau and Hamermesh (2001 - Is our survey able to provide information about the implications of childcare for interhousehold comparisons of well-being? Our respondents are not required to state any cost of particular activities (such as childare), but to state the welfare-retaining aggregate incomes for a range of family types, employment status and levels of well-being. But the generality of our data is not a burden. If time devoted to childcare matters for the overall choices of a household, then compensations for losses of non-market time endowments should depend on the presence of children. In Table 3 , the numbers appearing in brackets are the p-values of pairwise t-tests of equality of means for testing whether these compensations are increasing when additional children are present in the family. So, brackets under averages are the pvalue for the comparison of the average above the p-value and the average in the entry next to it on the left.
In Table 3 we can see that, in both countries, for all levels of well-being, time-loss compensations increase in the presence of additional children, in cases where all adults work full time (E versus U and EE versus EU). In connection with the previous subsection, the absence of specialization possibilities in family types E and EE and the fact that childcare is time-intensive, contribute to an increasing aggregate-budget compensation pattern due to the need for childcare time.
In the case of inter-household comparisons between families with adults of type UU and EU, time-loss compensations do not exhibit an increasing pattern in the presence of more children. Specialization possibilities in EU allow the non-working partner to devote more time for childcare, and the household does not incur a higher loss in well-being due to the presence of more children.
This test that we present in Table 3 advocates the importance of childcare. In the cases where the time budget is suppressed to the maximum possible (all adults work in the market), each additional child increases the opportunity cost of time at home. The result of the analysis of time-use surveys by Gronau and Hamermesh (2003) , that childcare is timeintensive is a good match with our findings. At the same time, it might take about the same time to take care of two children as it takes for one, i.e. childcare is subject to joint production.
As the early analysis by Pollak and Wachter (1975) indicates, joint production drives (observable) consumer demands for intermediate goods to be dependent on preferences over unobservable final home production goods. They provide some ideas for tackling this problem so that the estimation through a demand system becomes possible. So far, there are no applied studies, at least to our knowledge, that deal empirically with the joint-production aspect of childcare. Combined with our data, econometric or calibrated models can possibly help to build this extension that seems to be crucial. In fact, using an applied model to replicate our findings, could shed light on the popular hypothesis that parents may derive non-negligible utility from time with their children. 13 An important dimension of this extension is that childcare is both expensive to buy in the markets and also market childcare may not be treated as a perfect substitute to childcare by parents.
Richer households suffer relatively less from non-market timeendowment losses
Several facts are transparent about the time allocation of rich and poor (in particular, the less and the more educated) from the extensive work by Bloch (1973) , Gronau (1976) , (1977), (1980) and (1997), and in the more detailed papers by Gronau and Hamermesh (2001) and (2003). Specifically, households with more educated adults, (a) spend more time for childcare, (b) devote less time for home production, and, (c) their home-production activities are more goods-intensive.
The last two empirical observations lead to the plausible hypothesis that the richer households are more able to substitute home-produced goods with market final goods. Following the example of cooking at home, poor unemployed single adults might dine less in restaurants than richer unemployed single adults. The need for a shift in the outsourcing decision for food by the poorer might be higher than this by the richer, when their non-market time endowment decreases. At the same time, the home production time and effort of the rich must be more efficient compared to the poor, due to the fact that the richer may own a wider range and better quality of home-production durables. The empirical fact that, historically, the poorer have had less durable goods is supported by the findings of Day (1992, 319), and it is a major result in the analysis of Greenwood, Seshadri and Yorukoglu (2005) .
If this hypothesis is correct, then non-market time-endowment losses are more easily borne by the rich compared to the poor. The time-loss compensations must be a lower fraction of the income of the rich compared to the corresponding fraction for the poor.
In order to compare the relative strength of this effect of income on time-allocation choices, we divide the profiles of equivalent incomes for each level of well-being by the corresponding reference income of the unemployed single childless adult (the reference household).
The ratio of the equivalent income of a household type by the reference income of the reference household gives its "equivalence scale." The example above about dining in restaurants and the empirical facts about the goods-intensity of home-production activities of the rich, advocate that equivalence scales of poorer households with employed adults should be higher compared to these of the richer.
In Table 5 we present the averages of equivalence scales in both countries. It is transparent that equivalence scales fall with income. In our previous work (see Koulovatianos, Schröder and Schmidt (2005)), we have found that richer households exhibit a higher ability to share consumption goods. This finding is an indication that higher incomes lead households to choose a bundle of consumables that contain a higher intra-household sharing ability on the aggregate. The property that equivalence scales fall as the reference income increases can be attributed to both (i) different sharing abilities between rich and poor in multi-person households, and, (ii) to a different ability of rich to cope with time losses. For example, in the case of childless adults who are employed, equivalence scales drop as the reference income increases, revealing that the second effect is also applicable. We test these two effects in the section that follows, where we utilize all available information in our database for estimating child costs, while controlling for each effect of demographics and time-endowment variation across households.
Estimates of child costs relative to an adult
A key goal of scholars who are interested in assessing household well being is to evaluate children costs relative to an adult. Child-cost estimates are crucial, for example, in the evaluation of reservation wages and labor participation, tax policies and social security towards various family types, marriage markets, etc. In this section we provide a range of estimates for child costs from our data.
So far, our database has revealed that several important aspects affect resource-and time allocations in households. In particular, our analysis has supported that, (i) specialization in home/market activities is present in two-adult households, (ii) childcare has a significant impact on the overall household level of well-being, and (iii) living standards affect the time allocation towards 'outsourcing' home-produced goods with market substitutes. In order to come up with a sensible estimate of relative child costs, these three aspects of inter-household comparisons should be controlled for.
We build on the logic of Banks and Johnson (1994) , who suggest a formalization for measuring household economies of scale. To capture the main idea, consider a case of comparisons among childless families. Using the formula,
with n A being the number of adults in the household, θ can be seen as a "catch-all" parameter, controlling for economies of scale in both household consumption and production. It would be expected that θ takes values between 0 and 1. Of course, the lower the estimate of parameter θ, the higher the economies of scale.
Including families with children, assessing the cost of children as a fraction of the costs of an adult, after controlling for the sharing potential of household goods, should be captured by parameter α in,
where n C is the number of children. In Koulovatianos, Schröder and Schmidt (2005) we found that both parameters, θ and α, fall as the living standard, captured by the reference income, increases.
We extend this approach to including the costs of non-market time-endowment losses by specifying a regression as follows,
By ES i,y we denote respondent "i's" stated equivalence scale corresponding to reference income "y." The variable n A is the number of adults, n C is the number of children, and n E is the number of employed adults in the household. So, n A , n E , and n C define the household type. As in the Banks-Johnson (1994) specification, parameter θ y captures and controls for economies of scale in household consumption and production at reference income y. Parameter β y is the time-endowment-loss compensation relative to the cost of an unemployed adult, after controlling for household economies of scale, at a certain level of well-being. Parameter α y then gives the costs of children relative to an unemployed adult, after controlling for household economies of scale and time-loss compensations at reference income y.
PERSONAL i is a set of conditioning variables that comprise the personal characteristics of respondent i, listed in Table 1 . Finally, e i,y is the error term.
By running a separate regression for each reference income, y, we control for the impact of the level of well-being on equivalence scales. This strategy controls for aspect (iii) mentioned above, that living standards seem to affect the sharing potential and time allocation of households. In particular, if the impact of non-market time-endowment variations on equivalence scales is lower for the rich than for the poor, then the estimatorβ y should be lower as the reference income increases. The columns "Spec. 1" in Tables 6a and 6b show that this is the case. Moreover, as in Koulovatianos, Schröder and Schmidt (2005) , the estimatorsα y andθ y fall with reference income as well.
14 Yet, the specification given by (1) does not disentangle the comparative impact of aspects (i) and (ii) mentioned above, namely, the specialization hypothesis and the importance of childcare in inter-household comparisons. For example, parameter β y might contain timeloss compensations for time otherwise channeled to childcare. In this case, estimates of α y based on (1) may bias child costs downwards. For this reason, we suggest three additional alternative specifications that also serve as a sensitivity analysis for the estimators of α y provided by specification (1).
We introduce two dummy variables that allow to disentangle the impact of specialization and childcare costs. First, we use a dummy variable that takes the value of one whenever all adults in the household are employed, denoted as "D F ," to capture the concept of full timeendowment loss. So, D F distinguishes the single-employed-adult households (with children or not) and the two-adult households with both adults working, from all other family types that have more available time. As childcare is time-intensive, children costs should be higher in these time-constrained family types. On the contrary, in two-adult households with only one employed, it is possible that the unemployed adult undertakes childcare, saving part of this cost for the household. To test this hypothesis, we introduce another dummy variable, "D EU ," that takes the value one if the household type has two adults, one employed and one unemployed (EU). Thus, in the regression,
the new parameter, δ y , can capture the extra children costs borne by families with all adults that demand systems characterized by a property they name "Generalized Equivalence Scale Exactness (GESE)" outperform previous demand systems and provide evidence that equivalence scales fall with rising income in Canada. Donaldson and Pendakur (2005) introduce a new property for demand systems, "Generalized Absolute Equivalence Scale Exactness (GAESE)," according to which scales can fall with income if households face fixed costs of family-type characteristics, and they provide new evidence from Canada that this is, indeed, the case.
being fully employed, and is expected to be positive and significant, whereas parameter γ y is expected to be zero (insignificant). In Tables 6a and 6b , the results of the regression specification given by (2) are presented in columns "Spec. 2." Indeed, γ y is insignificant in all cases, whereas δ y is positive and significant, with the sole exception of Belgium for the highest reference income.
We modify the specification given by (2), in order to control for specialization in home activities other than childcare, using,
If there is significant specialization in the household, this specification given by (3) should also imply that ζ y is smaller than η y , providing a different set of controlling variables for estimating child costs. Tables 6a and 6b show (columns "Spec. 3") that this is the case.
Last, extending the sensitivity analysis, to distinguish among all household types, using two extra dummies, "D E " corresponding to single-adult households where the adult is employed, and "D EE ," corresponding to two-adult households, both working. This is given by specification,
Consistently with our previous findings about the specialization hypothesis, the estimates of (4) in Tables 6a and 6b reveal that, generally, ζ y is smaller than ψ y and ω y . Again, children are more costly in households where all adults are employed.
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In Tables 6a and 6b all reported estimates are controlled for the respondents' personal characteristics. However, we do not report the estimates of the vector b y . Although the inclusion of personal characteristics adds some explanatory power to the regressions (it increasesR 2 ), it does not alter the levels of the reported estimates. We found no personal characteristic that is either robust or preserving its sign across all reference incomes for each specification.
15 Tables 6a and 6b provide the opportunity to derive children costs from all coefficients that are linked with the presence of children in the household, and to have a direct assessment of relative children costs from our survey. In Table 7 we present a summary of the ranges of children costs that result from specification 4, given that this controls for specialization effects, both with respect to childcare and with respect to all other home activities. In particular, we present estimates for two-adult households, EU versus EE households, in order to compare our results with these of Apps and Rees (2002) . Two important findings conveyed by Table 7 , are that relative child costs fall as the reference income increases and that relative child costs are higher in EE family types compared to EU.
To our knowledge, Apps and Rees (2002) is the only study that takes specialization in home production activities and time for childcare seriously into account for estimating child costs. We have argued that our respondents must capture these two aspects of household economics, and all our results support that this direction of modeling is both plausible and promising. In Table 7 we also state the Apps and Rees (2002) estimates. In Apps and Rees (2002, see p. 645), the sum of childcare purchased goods, home production for children and childcare time costs, sums to about 78% to 98% of the total consumption of an adult male. These numbers are higher compared to ours. This difference must be due to the particular assumptions on sharing rules and on the nature of the home-production 15 The estimates of personal characteristics can be provided by the authors upon request.
functions that Apps and Rees (2002) make in order to allow for a 'smooth' estimation process through a demand system that also matches time-use data. The additional hypotheses of joint production possibilities and scale economies with respect to childcare time, must be a plausible direction to follow and a natural extension of the analysis of Apps and Rees (2002) .
Suggested extensions
As we stressed in the introduction, our study was motivated by the fact that all theories of home production decisions and labor supply have to rely upon strong assumptions in order to deal with unobservables. Our analysis supports two hypotheses, this of specialization in home production and of the importance of childcare-time costs as key determinants of household well-being, as suggested by Apps and Rees (2002) . Our estimates can provide a 'roadmap' of the equilibrium inter-household rankings of well-being due to consumer-expenditure and time-allocation household choices. Demand systems, as this of Apps and Rees (2002) that model childcare explicitly can be tested to fit data obtained by surveys like ours.
But the use of econometric demand systems is not the only available approach for tackling household economics and labor-supply behavior. There is a strand of studies that incorporate richer economics behind consumer behavior, stressing lifetime utility maximization and permanent-income considerations in order to derive consumer choice can benefit from our data. Papers as this of Aiyagari, Greenwood and Güner (2000) , Greenwood, Güner and Knowles (2000) and Greenwood, Seshadri and Yorukoglu (2005) , look at marriage decisions, social security or the long-run development of labor-supply (especially female-labor participation). Such studies with dynamic households stress the savings plans of households as well. Reduced-form econometric models are difficult to derive from such simulated models, and a calibration methodology is used instead. As we give reference monthly-income flows to our respondents, our subjects may not rule out savings plans and life-cycle considerations.
Therefore, the model specification of dynamic models can also be guided by fitting our results. Finally, our evidence that richer households can cope more easily with non-market time-endowment losses can initiate a new working hypothesis for future research.
Conclusion
We implemented a survey method for estimating the link between household well-being and non-market time endowments across different family types. Our database from two countries, Belgium and Germany, enabled the testing of two important hypotheses in the literature, that specialization in home production and childcare-time costs are important determinants of household well-being. These have been the working hypotheses in Apps and Rees (2002) , and our study implies that they are both plausible. In addition, we find that rich households can deal more easily with decreases in non-market time endowments, possibly due to their higher comparative ability to outsource home-produced goods with market substitutes. We provided estimates of child costs relative to an adult as functions of household characteristics at different levels of well-being. These estimates suggest that relative child costs are higher for households that are time-constrained (all adults in the household work), and also higher for poorer households.
25 Notes: Regressions for each reference income in Belgium. Endogenous variable: equivalence scales stated by respondents taking a childless unemployed single adult as the reference household. Number of observations: 2831. White's heteroskedasticity correction for covariance matrix; standard errors in parentheses; *** denotes significance at the 1 percent level; ** denotes significance at the 5 percent level; * denotes significance at the 10 percent level; all other coefficients are insignificant.
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Regressions for estimating child costs and economies of scale in home production/consumption in Belgium 
